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(54) Titl«: PROCESS FOR PRODUCING 2-AMIONO AQD 
(54)||iB(D«»: 2-T5yM<D«a:&a 

(57) Abstract: A process for producing a 2-amino acid represented by the general formula [11]: RCH(NH2)COOH (wherein R repre- 
sents hydrogen, optionally substituted Ci^ alkyl, optionally substituted Ca^ alkenyl, etc.), characterized by hydrolyzing a 2-aminon- 
itrile represented by the general fonnula [I]: RCH(NH2)CN (wherein R has the sanie meaning as defined above) in an aqueous amine 
solution with the aid of a biocatalyst having nitrile hydrolysis activity to thereby convert it into the 2-amino acid represented by the 
general formula pI). 



(57) Sft: 



^ *56BJ{4-«S;a] : RCH (NH2) CNXS;^'^ RliTfc^lg^. sks^WLT 
g -To) -CStoStiSa-T J/^hy;i/*T^ >«:-§-tr7K^§?ft1'T^ h y ;UJiP7K^j» 

O 
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T% y-hoj\^'S:mmt^^:^m (#^hs5 8-i 5 1 2 0^&m. nmme 3-5 
0000 4^^^. #ii¥2 - 3 1 6 9 4^^m. mm^s -50048 4^^m. 
#<^¥3-i 6 11 8-^^^) *>j:ufi/T>t Ku >^mmtt^:^m cmm^Q- 
1 4 0 3 9 i-^<&«) *<^e.nTo>-5o 

pH9 £lTT'\tT>^^TiJ^MmVXi^Tyh K'J ^IC^-fk-r-SttK*** ») > pH9 

b> 11 .9 1984 ¥^ 0109^^ 1439—1442 H (ANALYST, NOVEMBER. 1984. VOL.109. 
ppl439~1442)) ysfe. -etl«.O^J^*«J;?.TJR:^^< 2 -T 5 /i^^lf S^i6lc« 

Tl^fc (4*il¥ 9 - 1 4 0 3 9 1 ^4^^) t)®0^Ma£*<ji<. T^^-C^AS© 

- T ^ y Bi^SiS-r 5 s c <i: * B w t s o 
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pH9 «TT«'>7>h KU ^/is^hco i-\^^u^\/m(b^m^n%^^^h^ tft pH9 

«. T ^ JSR IC M o © -C § o 
f -18^(1] : RCH (NH2) CN (^tfJ, R«*^m^-> gift 

RCH (NH2) COOH C^'f.R^WiBi^-Ciei^^^^^D-ro) T'^t>$tl'5 2- 

T^ynjcfg^-rsci^^Mi-rs-is:^ [II] xigt)§n5 2-T^y®©s8ii 

T $ [III] 
NR>R2R» [HI] 

feJci^^x—^PS^ glftS*WUT^^Xt)J:«,>h••J ':?;l/^Xfe»)> R\ R^ R^©^ 
tttS©2o*<^-^bT5*^&8MSI©38gttT$ >*?^J5KUTiJ;(,^o R'^ 
R^ R»K:pi^ic*iff*tg|ftu^'fl5^®«|fe<oD x^t>sn«*yT5 '^X^SCi 
*#«<!:"tS^*®|gg81IEtt©-JK^ [II] X^SnSE-T^ySJOSit^Erj* 

T5 :^*<~jiia!iC [IV] 

R® 

R' \ /n \7 

C^'t'. R*. Rs, R\ R\ R8«, ^tl^tim^LbX. ZK^M^. (fiSI^^WLT 
ir>T^>J;t^) ^ttfeU<«®il*>U<«^ife©^^|^Ci-'C8©T;P+;i/S^ cum 
^*WUT^r^Tt> J:i,>) =gt^*)U< (iH^^) t < «^iK©^^|^C2~C8©T;uy^ 

2 



wo 03/027303 



PCT/JP02/09549 



n « 0 * 1 — 8 o&m^mtf 

^^mo-m^iw : RCH (NH2) cooH c^rp, RitT^mm^. nw^&^m 

ems ^ W b T t> a t ^ T U - + e/ ^ * ^ (± ^ :t t T ^ (, * ^ 

Xitm^iiT-T.uy'i^ ^- CArtbrobacter) y<0:t'^'7i^ X CYariovorax) M 

h*~ CArtbrobacter sp.) N S S C 1 0 4 (P E RM BP-5 82 9)> T-:^P 
^ - . (4rtZtro6acter sp.)NSSC204 (FERM BP-76 

6 2) ^J^X/y<V^^^i^X (Fariovorax paradoxas) I AMI 2 3 

T-XD/<^'^'-NS SC 1 04 (PERM B P - 5 8 2 9 ) ttSfeSttf jSj^Affi 
lll$$8r«8^BFStfc9f»w 1996 ^ 2 J 6 B#-C«I6**IT -eoH^WttSliioi^T 
ttWO97/32030 KIBSRS tlT^^5o 

*;teT--:^o/<^i'-NSSC2 0 4 (PERM B P - 7 6 6 2) ttK D < jfelt 
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ni^mAMmmmm^mmmK 2000^ 22 H#TWtestiT*Jt)> ^om^mn. 

®ICol,^TttPCT/J PO 1/0 62 9 l^CfB«sn■Cl^5o 

ttz^ /<V:t^^^7, /-^^ K4=-1J-X C7arlo7orax paradoxus) I AM 1 2 3 7 4 

- i/ B )V 'J ^ )V - irZf -> X -r ^ y ^ /•? J- i; p _ 
(International Journal of Systematic Bacteriology) ||41#^ 445~450 

^-v? (I9 9i¥) ^clai^$nT^^5o 

W^#Tfc> PH6-9. 5-3 7'iC©iiS/i$SfflJC$!l^UoofT;i«J:lN„ 
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h ;Hb'^'K>Tfen«#»c foil < 16^7?^ So 

T% y ~3-/^JW<Ut]-hVJK 2-Tiy-4-M^JW<lyvi^hVJK 2- 
Ko + i/y^p^ h 2-T$y-3-^7P;;y:^h:^pif;t~h 
U;K 2-T5y-4-;^^;Pg^:t:;'^o-hU;K 2 -7 5 y 7 x-;^T■^r h 
y 2 -T 5 y - 3 - 7 x^;P:/n h y ;K 2 - If p y y 

^*^tf S C: i A^Tt So 2 - T 5 y - 4 -y g-;i.^;t-y^p - h .i.;^^^. 

W«/j:T5 y®T*Sy 5=-^c^><£-#5Ci*<T^So 
Ctie.0 2-T5y^hy;P{*O. 0 1-5 OM%(DjgSTSl«:»c««Sti> i& 

*y ^iLTIi-JJS^ [III] 
NR»R2RS [III] 

R^ R='iLT{im#fi«llc, ^^MtF, yg-;PS. n-r^atVPS, 
V:rplf^PS, n->r^;l.^, t-:/^;i/iE, s->^^;i/S, -fyy^^l/^, n- 
'O^;!/^. 8-/>?>^7PS. -fv^i/f-;!/^, n--s+>.;uS> 

e^i/s, '>^'P5^^^i/S. i^i'u^yi^jum^ 1-y 9^>>p'>^p^>5^^ps. i-y 

^WS. TU^PS. 2-5^7^-4/^. l-^^;l/-2-rp^^;p^, 4_;j->^^_^l, 

*^0-T$>. iP=7$VO«^{4, Ri, R^ R'O^SttlJOBoOl^^bzK^ 
LT 5 e. 8 ^3S©IH^T 5 >*3|^JS!5 LT t> J: l^o 

R\ R^ RM4Hlcajfe26;t=firUTl>TfeJ:<. KgJft3SiUT«y h + 
h*'>S. n-rPI^?+'>s^ i -:^pjR+i/3l, :/h + i/il^©Ci~C6©T;Pa 
+ y^;l/f^4"S, n-rviifjU^^m. i-:^Pey^;fS. 

X S c i UllJfS 5 , 
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R*. R\ R\ R\ R»tUT«^ 7Kf8M^> n 

fji/^^ -i^yuh'jvm^ n-r'f-jm^ t-ff-)vm^ s-:ff-ji^m^ >(v 

f'f-JV^^ s-^>^Jl^&^ ^V^y^A^m^ ^UrOf-A^m^ n 

'f-JV^^ 1 ->^>>l<'i/i?P^+i/;l/^^03g4^*^jd:l£^tfcfd::9-iKoc 1~C 8© 

n*<2'-8©<i:${i> R*. R^o^-en-^nSM^^E-rS C dtit-li^-* 

R*^b<ttRst^ R«%l/<«R^*<. M'^U-C5*^&8M3g©3§*t'f?'JT 

R*. R6^ R^ R\ R\ R^ R"'ttHKe!feS*^bTl>Tt>J:<^ MJfeSi 

y :/p e^/^^ n - :/^;i'S^©T;P+;i'S*^«/S c t*<Hi3(5So 
*y T 5 i'C^a^iWt UTtt^ 2-T XJs:.^ J ~;K 2-T 5 y -1-:^p/nV -;k 3- 

T 5 y -1-rp/NV 1-t 5 y-2-:/p/NV-;K 2-t 5 y -i-y^J'y -;k 3-t 
$ J J -/K 3-T 5 J -I f 9 J -iK 4-T 5 y y -;K 2-T 5 y -2- 

(t Kp + '>> ^^l')-l,3-:/p/<>S?:i--7K 2-T 5 y -2-y ^;l/-l,3-:f P/N*;/i?:t 

tRU T5 yO:a#«Ii j:.^l/:/S?T$ >x 1,2-S?T 5 y :^P/N'>^ 1,2- 

i?T$ y-2-^f-/l/:/pyN'>^ 1,3-5^T5 y :/p/n'>^ 1,3-i^T 5 y -2-h Kp + 5/:/ 
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i^$ N-y ^;l/xf^u>s>T5 N, M- i^y ^;l/x^ 1/ > $ ^f.N•-i?>f• 
^Px^l/^i^TS N.N,N'-hyy^;l/xf-i/:/i?T5 >^ 3- (^^;i/T5 y) y 

tfc> ^ni>(DT S. >ltO. ImUif^i^mmMmo^m'C^m'^^^il^^ 2mM~l 
0 0 0mMT'^ffl-r5C:<t*<2-T5 ^ SI®^!fe^^O^,T-Jf * t(«>o 

^T^T^?n5o w$giis*jc^#UT> ii^o. 0 0 i~i om&%<Dum 

T5'-120ffl»C«-Ctf J:i,A„ SJE6®Sffi«4~8 OtJ. L< «2 0-6 O'CKfii 

-Wt^ [II] "C^t»$n5 2-TSy»tUTtt, Tv-y^ 7.7-4 

y^f^^^ym-. i^)V^%ym^ 7*-;i/T5~>^ ^u-^^^ \i7i-py^ -i^jxi 

;l/^x^^ -feyy^ /<y>> hy::fh7r>'> f-ui/y^ Jj]/xi4i/y^ 

«js. mnn. mm. 4:ty^mmmfiifonmK^':>x»mmm't!&cti/i 
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sir. mmm=i:mfxmmKm-<Zo 

M ' B^l (NS S C 1 0 4<*|CJ;5 DL-^f^;r->OSjS) 
5 (NS S C 1 0 4<5^0^^) 

t «) 1 2 it;-c2 o^rajasLfco 'r^<Dm.mo^yk2 om 1*1 oom i#«©/< 

10 y 7;W#tH^7^x:3|rAnfco T-Xd/<^:?- CArtbrobacter) NSSCIO 



# e. T -X n /N'iJ' ^ - CArtbrobacter) N S S C 1 0 4 Wom^l&'&MMB 
U ^':r>3£lfe7jc^iJfc^L/;fe^. l£iim*t:We 0. 4%(W/W)<i: ^ 5 J: ^ 133m 
20 M0 2-T5>'-4-7{f-;l/^;ty^o-hy;P<!: 150mMi5^ 1/ ^ i^r 5 y^^tr 

(pHii.3) ic«su 3 5t;t?iS^*^^cJgau«*<e>ip*^f?s^^*fT-:.^o 

h^^^7>f- (;<75A : TSKg e 1 ODS-8 0TM 

-Sl> yr : ii'y-;i//zK/h y ^^u^tofiia^s/g 5/0. 0 4) 

25 T^SUifeife:*^ 125mM©DL-pe^;t— >©?p«*?|SUy!:o 

Sitil2. (NSSC2 0 4|!^KJ;SDL-^^;r-:/®Sllife) 
(NSSC2 044*©!*?!) 

»IJx4^:^0. 5%. ^;l'3-;^0. y >K*mn;^7y !>A0. 1%. y> 

80 K-*ff:<^y<;AO. :tiS0. 1 9tf . ^ * i/ A 7 0 . 02%^^iii 

ttO. 0 0 l%Stf 2-7$ y^yV- h y;l/0. 0 3%*'d'tr^«l2m l * 
l*»«JCi?) 1 2 l'CT2 O5tM«0Lfco TSB©fflJSl4©«J(62 Om 1 *1 0 Om 1 
M<Z>/^y 7->l/^*=^7 5;^ajcAti:teo T-Xn/N*^'^- Urt&roftacter) NS 
S C2 0 4»*|jflB©«»WlC-e^TOSL. aStJ-C-lftSa^llLfc^^ *0O. 



1. 0% (1 2 1 t!T2 0;s-raja®) 

0. 5% (1 2 1X3^2 O^^MS) 
7. 2 (2N^ttV-^Till6) 



PH 
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1. 0% (1 2 i^-^a o^iffljftii) 

2-T$y-<>y-hU;l/ 0. 0 3% (1 2 l'C-C2 0^lffl«B) 
PH 7. 2 (2N=ISfttv-^^Ti!3S) 

#e.tifeT-Xn/N':? rJ'- (ArtArobacter) NS S C 2 0 4#©«PSjR%S^t>^«l 
U -l-^ty^SifejJcTiJfc^bfc^^ 0.1%(W/W)i^5 J:^ fc 133m 

MO 2-T $ y-4-^^;l'^;t:/f-n- h U ;!/<!: 25mM 1, 3 - v^T 5 y !/n/N' 
>*-^tf7K^^ (pHll.2) (c®SU 3 5^T^^;«r^{cigMt^*<e>*n*^«?Sio: 

;*-^>©MSt*M?ig<4:i? n-7 hiT^-J^- (><7vA : TSKg el ODS-8 0 
TM mv-^^ U T : Ji^y-;l//7K/h U 7;U:tnS^S^= 5/9 5/0. 0 
4) *^t>T^auyi:i^:^> 125mM© DL-> ;^jj|^O^o 

^:8S^J 3 ( I AMI 2 3 7 4I*{CJ;S DL-y f-;J--;/©ilit) 
( I AMI 2 3 7 4»©^#) 

0. 3%rafh> 0. 5%-^:^ h^sofO. 5%:fei^*-g-tr^«i2 m 1 
TIB©ffl^©:^«j2 Om 1 *1 0 Cm 1 #«©/^y :7;l/#t =^ 37 n |cAtl> 

1 2 ItJTl S^KMIIU^o ^i-^K^iJ'X K + ifX (Fariovorax 

jjaradQTOs) I AM 1 2 3 7 4*l*1tfia0i^i^WJC-a^:?*ta 3 0"^:-C-l!fem 
a^S«t:fe^> -e®0. 2in 1 4-|tre0^<y 7;i/#^Hft75X=i(c*|;iiiE^, $5, 
IC 5 H K 3 0 *C t?igM« L fco 

0. 5% 

rU'bP-;W 0. 5% 

y>ffi— ;(?y«>A 0. 1% 

U>®Zl;^^i;i?A 0. 1% 

0. 0 2% 

mM-^if^'^^Klim 0. 0 296 

e-;^rD7^^A 0. 5% 

PH 7. 2 (2N^ftty-^^Ti8S0 

(DL-;*^;*-^>©^ji!5) # 6, U :t 7 X ^5 K + (Fariororaz 
paradoxus) I AMI 2 3 7 4»©«tt«t*a4>^IiU -f :t >5Slfe*-C«j^Ufc«^ 

9 
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|g«i®4*«ffiT2%(W/W)<!:ttS<k^K: 133mM© 2 -T 5 y - 4 f-;l/^:t-:^ 
f^D^hij;i/il 25mM 3-T $ y -1- :/n/NV -;l/*^tr2K^« (pHll.7) 

5 n^h^^y^- Cfj^A'.TSKg e 1 ODS-80TM MV-M^^^VT : 
xrJ'y-;i//7jc/hy7;W:*-ni^»=5/9 5/0. 0 4) 
120mM® DL-^ ^^Jt— >©«Sf*1iS L^to 

^M4 <i^^\y>'JTi >ti>L-jtf-:t:=.>o^mmstom^) 

10 ^M*^2{Cj;oT^#e>n:teT-XD/^:J'^- (ylrtArobacter) NSSC2 0 4*|5© 

^mm^^MMmv. ^mmi^mm-^ oA%(.wyw)tt£?>^^K mmM<D2-T 
tr 0. 2M Ne4ci-NH40H mmmamvKMm l> 3 5 wm^i^\zmm Ltiij^i^mTii^m 

15 y9^:t-:/©MS*l^^^«:^p-7 hi/^:?^- : TSKg e 1 ODS- 

80TM mv-®, ^-^UT : 1 OmMU V^-Tfc^??; U A - 1 5mMU >m- 

U g^Ait)© DL-y 5^:t->^JjSS^ffi(jUinol/inin/gdc) DL-> ^ 

;J-^>T$ KfefiKilS(/iinol/min/gdc)*tf#LyCo i^^^l^ 1 ^{C^-To ^ 1 
20 e, 10BlI'-250mM ©JCf^U^i^Ti >©^jDfca:0 DL-y ^©^JSiJMaP*^^ t < 



(mM) 


(At mol/min/gdc) 


(ytimol/min/gdc) 


0 


62 


272 


10 


348 


62 


25 


592 


58 


50 


784 


45 


100 


840 


45 


150 


991 


58 


200 


938 


55 


250 


875 


64 
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(1. 3- s?T 5 y fti^^>mstt DL-y i-^^><D^^mm<Dm^) 

MMin 2 lCj:.3T#6nfcT-Xi3/<^'^- (.Artbrobacter) NS S C 2 0 411© 
>>£:^tf 0.2M NH4Cl-NH40Hi@i«^(pHll)KJgSU 3 5 X3"CiSS^*^lC®S SiD 

A:TSKgel ODS-80TM ^ V ^ U T : 1 0 mM U :/»-7k^ 
* -^A- 1 5mMiJ ym- SmM^^D-yxJVTi^ymi- h »J •>A-r2.0MT-fe h~ 

^^2^K^-to ^2^*^e> 2iDM~100mM O 1. 5 y yo/N°>©SliniC<k ^ DL- 



112^ 



(dM) 


(/imol/min/gdc) 


(Amol/min/gdc) 


0 


62 


272 


2 


212 


52 


5 


488 


39 


10 


751 


32 


25 


910 


53 


50 


884 


36 


75 


838 


37 


100 


525 


39 



MMmiK^^XU^MT-Xo^^^ ^- CArtbrobacter) NSSC104*|c<O 
fl^^^iZ 133mM0 2-T ^ / - 4-^ ^;P^4-7'f-D- h V JVtmSmK^biZ 
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77^-(;^?7A:TSKgel ODS-80TM «V U T : 1 0 m 
My >Wir.yi(.^fj y >>A-1 5mMU yWl-SmM^^'^-yT.jV^^yWti- hV^J^- 

©&fig^S(//iDol/min/gdc) ^feJU^IC DL-,/ f-jf^ >7 5 K4J5!S^l$(juiBol/mln/gdc)* 
tf^U;teo ^:^^03^ic^-ro ^3^3i^e» 25mM'-2OOaM0 3-T $ / -1-:/p/nV 



3-T ^ J -l-yD>^^ 
(mM) 


(/^ mol/min/gdc) 


(Mmol/min/gdc) 


0 


31 


272 


25 


268 


61 


50 


349 


71 


75 


369 


77 


100 


367 


64 


125 


366 


57 


150 


354 


79 


200 


310 


93 



^it*^ 2 CJ:o"C#&nfcT-XD/<^':J'- CArtbrobacter) NSSC2 0 4<!|c© 
^«fflE*a4>^1»l/, mmmWrnm-C 0.1%(W/W)i«SJ:-5K: 133mM©2-T 
5 y-4-yf-;Uf-*:^f-i3-h iJiUi:ir4-l^JC^L/fc pB © 0.15H 

->^ 2-h Kn^'>-4-y f-;l/f-;i-B|»&tJt^f-:t-:/T$ K©SS*liya«E#^' p 
■rhy^y^C-CfJ^lsiTSKgel ODS-80TM 3£V-S^+i'yT: 
1 OmMU zkfR* y A- 1 BmMU >®- 3mM^+1h>x;i/*>®^ b U 
'>i^-2.0MT-feh-hy;W7K^«) *ffi^,^T^U |g«ISf#l gSfc»)©DL-^^ 
^— :/^^itap(it<iDol/mln/gdc)^ 2- t K P + '> -4--;f ^;l/^3MIK^JS!5aK( /a 
mol/inln/gdc)&af DL-^^;t->T$ K&Jl!5aS(AtmolMn/gdc)*|f#l/fco tfcSt 
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^mii^^CtK^f)^ pH6~ll DL-;<f-^-:/©4j^5aat3&<^U< R]±'r5 

t^jc, pH9 ^jax-SM^^TIi DL-^^;r->T$ KOSS^afl?**^ U < ig b> pH9 



isii^ ^ 


6 


7 


8 


9 


10 


11 


0.15M jcg^^>t;75 


730 


1010 


1050 


418 


635 


860 


0.2M M^vorM^po ^mmw. 


227 


286 


290 








0. 2H NH^Cl-NH^OH 








183 


93 


62 



PH 


6 


7 


8 


9 


10 


11 


Wi 


26 


25 


36 


34 


36 


44 


0.2M Na^PO,-KH,PO,igfif?0[ 


17 


22 


29 








0.2H NH^Gl-NHtOH i^S^ 








19 


91 


272 



mol/min/gdc}(OH^ 



isai^ _ 


6 


7 


8 


9 


10 


11 


o.i5Mx^5=-i/>s;7 5 >-mm^m 


25 


18 


29 


13 


18 


6.5 


0.2M HaaHPO^-KHaPO^^ffi^ 


32 


69 


73 








0.2H NH^Cl-NH^OH [gtetSE 








37 


13 


4.0 



2 JCj:-5T#6)tiytT-XO/<^:}'- dArtbrobacter) NS S C 2 0 4t*© 

^^mu=^i&Mmb. ^^mi^mm-Q oA%cw/w:>tmj:oic i33mM©2-T 
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Sft*iS3SiK4*:^nv : TSKg e 1 ODS-80TM M 

1 g^ycO® DL-^ ^:t->^J!K3^aP(jumol/)nin/gdc)Jfet;iC DL-^f-:t— >T5 
fiKj^a!(/zmol/iDin/gdc)*tf#L/Eo iSfcjttMSIiii UTT 5 i/*«SipO©-^tt^ pH 
«:J»^5fc26{C O.IM NH4CI-NH4OH ^®?g(pH10 X« p HlD^g-jSJP b^to i!S«*l^5^ 
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PH 




DL->< ^;t-> 

i-P^ 'VsSr tAs 

(Mnol/ain/gdc) 


DL-^g^>fr:>7 5 H 
(jumol/oin/gdc) 


NH^Cl-NH^OH 


11 


100 


62 


272 


NH4C1-NH4OH 


10 


100 


93 


91 




11 


100 


1250 


33 




11 


50 


1260 


36 


Ay 


11 


100 


1280 


52 




11 


100 


1240 


64 


YU^'^'^UAy 


11 


100 


1210 


45 




11 


50 


944 


50 




11 


100 


1280 


47 




11 


25 


837 


59 




11 


100 


612 


106 


vypr^y 


11 


100 


1300 


47 


N,N,N'-h y :i^)V 
:ri^UyVT ^ y 


11 


50 


469 


134 




11 


so 


706 


76 


2-7? y x^y- 

)V 


11 


125 


840 


70 


Z-7 ^ J~l--:/X3A 
J-)V 


11 


125 


1040 


57 


ni — 1 - T =5 J _9_ -y* 




IOC 

125 


853 


51 




11 


125 


804 


73 


;i/)-i,3-:/p/v>/ 


10 


500 


643 


13 




10 


250 


636 


60 
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MMSLa. (NS S C2 04llclcJ;S7x:i;i/^^U e/>®S|jt) 

2 -cm ^.tifcr-xn/-:^:^- CArtbrobacter) N S S C 2 0 4 l^ommtR 

h^77>f - (;^7^ A : T S K g e. 1 ODS-80TM MV-M^^^VT:! 
OmMV >BI— 7K0:^ V A - 1 5mM'J yWt- dmU^^-^yTsJl^tsym^ h U 
A-2.0MT-fe h ';;i/7K^?g[) *ffl^^TJefib:fcMII. 3 1 mM®7 x-^l/^U 

2 i;: <k o T# e. n/c T -X p ^J' - CArtbrobacter) N S S C 2 0 41*® 
^#?K*^^C>:9-j!it> ^mmi^i^St-Q 0.002%(W/W)i:yS5J:9{- 33mM©2-T 

o.iM NH4C1-NH4OH ^mmcmvimmb. 3 5'CT^g■?>*^^c^Mt^s*<ciD7fc^fFS 

'>>®Slg*^aiJK4*^' P V hiTv^^f - Ctf^l>. : T SKg e 1 OD 
S-8 OTM ^V-»> + + y T : 1 OmMU '✓KZItK^;;; U C^A-l SmMU > 
||-3mM^+U->X^I/jf!>»:^ h U »>A-2.0MT-fe h- h U ^PTKiSSK) «^^lr-»-C 

^MiS^emKm-to Sf6^*^6 2'-15mlI® 1,3-S?7 5 7 :/u/>'>®jSiniC J; >) 7 * 
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(nH) 


•7 :c—)\^if\yi/y 
(iUfflol/min/gdc) 


0 


5100 


2 


8400 


5 


10800 


7.5 


11100 


10 


12500 


15 


12500 


25 


2840 



^ie#-^ IPOD FERM BP-5829 

^ie©B<t 1 9 96^2^60 



IPOD FERM BP-7662 
^fe©B# 2 0 0 0#6^22B 

15 ^|£ail©iS^ MSrfT®[feA]SIIS^I5i^-^W3SBlT #il=^©^ie-fe :^ rJ' - (IPOD) 
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1. -la^CD. RCH (NH2) CN (S;^. RttTK^Ii^, gift^*WUT*>mi> 

^^t^!^mt-r?>sk^ [II] '^mt>^ti?> 2 -T ^ jm<Dm7k:^mo 

2. T§ -Si!^ [Ill] 
NR1R2R3 [III] 

C^«f. R'. R^ R'tt^tl^n3H!3tbT> 7jc«m^. (ggl^^WtTl^T^>J:(,^) 

i<}:l-»7*— eJft3fe*WUTlr^Tt)J:lf>fy i?7l/^-Cfee)> R^ R^ R3®9 

RN RMcpi^K*«*<g|feLfc'fb-^i&ttife< J -c^^^stis^yrs >-C*5C<i: 
^^ffifci-rSlt^CflliSllBft©-!®:^ [II] •C^$*l5 2-T$y®©«it;^j*„ 



3. T5 ISjeC [ITQ 




C^»f. R*> R5, R^ R\ RUi. ^ti^tim±bX. (fiJfeS^WtT 
*^*) u 
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